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^2 (57) Al>$tract: A valve for liquids or fluent materials comprising a flexible valve member disposed over one or more apertures in a 
relatively non-flexible valve seat; wherein, when suction is applied to the face of die flexible valve member remote from the vahe 
O or Pi^sure is aj^lied to the face of the flexible valve member nearest to the valve seat, the flexible valve member will be flexed 
off the valve seat and permit liquid or fluent material to flow through the or each aperture but the flexible valve member will flex 
back to lie over and close the or each aperture to seat the same when the suction or pressure is released. 



AVALVP 



The mvCTtiQii relates to a valve for liquids and fluent materials such as 
creams and pastes> also known as a non-^ill valve because it is 
particularly suitable for domestic aiyplications where the liquid or 
fluent matarial is sudced or pressed out of a container but substantially 
noflung escapes &cm the container when the suction or pressure stops. 

The valve of the invention has been designed in particular for Hhe lids 
of tramer cups for children after tb^ have been weaned from the 
breast or feeding bottie. Such trainer cxcps are invariably carelessly 
held obliquely by the toddler when not in use or laid down sideways 
instead of upright or they are shaken vigorously. It is therefore 
desirable to provide the lid of the cup with a valve which avoids 
Sfpillage but is nevertiieless easy to operate when the child sucks on a 
spout provided on the lid. 

Known constructions have made use of a slit valve of flexible 
material, in which the slit opens imder suction and the material flexes 
shut at other times. Althoug;h flexible slit valves are generally 
satisfactory^ they are necessarily made from a flexible plastics material 
which is sensitive to high ten^eratures and cannot therefore be steam 
cleaned or boiled Also, it is difficult to make simple adjustments to 
enable the valves to be modified to suit the suction ^lied by toddlers 
of dlBerent ages or to adapt the valves to different uses, such as 
pressure valves. 

According to an aspect of tiie present invention, there is provided a 
valve for Uquids or fluent materials comprising a flexible valve 



strip disposed over an aperture in a relatively non-flexible valve seat; 
wherein, when suction is £q)plied to the face of the strip remote JSrom 
the valve seat or pressure is applied to the face of the strip nearest to 
tibie valve seat, the strip will be flexed off the valve seat and permit 
liquid or flu^t material to flow through the or each aperture but the 
strip wUl flex back to lie over and close the or each s^erture to seal 
same when the suction or pressure is released. 

It will be evident, therefore, that the valve of the invention functions 
as a non-return valve when used either as a suction valve or as a 
pressure valve inso&r that it will not allow flow in the direction 
opposite to that intended* For example it will not allow a child to 
blow bubbles into the cup, HowevCT, the main purpose of the valve 
according to the invention is to avoid spillage and to permit one and 
the same valve construction to be employed as a suction valve or as a 
pressure valve without requiring msyor redesigning. 

Preferably, in tiie case of a valve for trainer cups, the valve strip is 
wrapped about a valve holder or retaining ring surrounding an 
apertured hollow post of the valve seat The strip and valve holder can 
therefore be pre-assembled and this assembly can be connected to the 
valve seat to form a unit which is subsequently sealed in an 
emplacement formed in the lid of the cup beneadi a spout tibrough 
which the duld sudcs. 

The invention extends to vessels and containers, and especially lidded 
trainer cups, fitted wi& the above-mentioned non-spill valve. 
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Iq a further aspect, the inyention provides a valve, or a vessel 
including any one or more of fhe novel features or combination of 
features disclosed herein. 



5 Embodiments of the present inv^tion wiU now be described, by way 

of exanq)le only» with reference to the accompanying drawings, in 
which: 

Figure 1 is a side elevation view of a valve m^ber; 

10 

Figure 2 is a plan view of a valve member; 
Figure 3 is atop plan view of a valve holder 
15 Figure 4 is a side elevation view of a valve holder; 

Figure 5 is a bottom plan view of a valve holder; 

Figure 6 draws a sectional view along fhe line A-A of Figure 3 ; 

20 

Figure 7 shows a sectional view along the line B-B of Figure 3; 

Figure 8 is a view of a valve seat; 

Figure 9 is a side elevation view of a valve seat; 

25 

Figure 10 is a bottom plan view of a valve seat; 
Figure 1 1 shows a sectional view along the line A-A of Figure 8; 
30 Figure 12 shows a sectional view along the line B-B of Figure 8; 
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Figure 13 is a partial cross-section of a trainer drinking cup; 

Figure 14 is a top plan view of a trainer drinking cup; 

S Figure 15 is a fiont elevation yncw of the lid of Figure 13 and 14; 

Figure 16 is a partial cross-section of the lid shown of Figures 13 to 15 
incorporating the valve of tiie present invention; 

0 Figures 17 and 1 8 are respectively a fiont and side cross-section 

through another embodiment of the valve; 

Figures 19 and 20 are respectively a partial side elevation and bottom 
plan view of an alternative valve seat; 

5 

Figure 21 shows an exploded perspective view of an alternative Ud for 
a tr^er cup incorporating the valve of the present invention; 

Figure 22 is a bottom plan view of the lid of Figure 21; and 

0 

Figure 23 is an underside perspective view of the Ud of Figure 21 in an 
assembled condition. 

Figs. 1 and 2 illustrate a valve member 1 of flexible and preferably 
5 plastics material comprising a rectangular strip 2 terminating in 

thickened and widened anchoring portions 3. Figs. 3 to 7 show a 
preferably plastics valve holder 4 for the valve member 1. The valve 
holder 4 is not flexible. It comprises a ring 6 of which the hole 7 is 
wider than the width of strip 2. The ring has depending side walls 5. 
0 In the illustrated case, the rmg is oval and the ends are formed with 



notches 8 of a dq>ih substantially equal to the thickness of the strip 2 
of the valve member 1. When assembled, the strip 2 of valve member 
1 ov^lies the ting 6 of holder 4 as sho^vn in chain-dotted lines in Fig. 
3 and passes through the notches 8, the thickened and widened 
anchoring portions 3 (not visible in Fig. 3) being tucked under the ring 
and held in place on its underface between the side walls 5. 

In a modification (not iUustmted), the ring 6 of valve holder 4 is of 
stiff plastics material and co-moulded with a flexible valve strip to 
replace a separate valve memb^ 1 that has to be assembled with the 
valve holder 4. Nowadays, co-moulding is not a difficult technique 
for bonding stifiTand soft plastics materials to each other. Suchco- 
moidding would do away with the need for side walls 5 and notches 8 
for the holder 4 and thickened and widened anchoring portions 3 on 
the valve member 1 . 

The assembly of valve member 1 and hold^ or retaining ring 4 co- 
operates widi a valve seat generally indicated at 1 1 in Figs 8-12 and 
also visible in Fig. 16. This valve seat comprises a body portion 12, 
here oval in shs^e, a semi-oval skirt 13 depending therefrom and a 
handle 14. The body portion carries an upstanding hollow post 16 of 
oval cross-section closed at its top by a wall 17 but provided in the 
wall 17 with at least one aperture 18 and preferable at least two 
apertures or even three. The wall 17 at the top is curved longitudinally 
of the oval and carries four projections 20. The body portion 12 
contains a cratral cavity 19 and of course the post 16 extends rig^t 
down to the base of the cavity. The cavity 19 is larger than the cross- 
sectional dimensions of the post 16 to define a channel 21 surrounding 
the post 16* 



Before the valve is appUed to the fid of a trainer cup as will herdmafier 
be described, the valve holder 4 carrying the valve member 1 is 
assembled with the valve seat 1 1. This is simply done by flireading 
the ring 6 of the hold^ 4 with its oval hole 7 over the post 16. laso 
doings the strip 2 of the valve member 1 wrapped over and mider the 
ring 6 becomes positioned in an en^lacement defined by the 
projections 20 of the post 16 and become taut over fhe curved top wall 
17, the thickmed and enlarged anchoring portions 3 at ttie ^ids of the 
strip 2 becoming tr£q[>ped beneath die ring 6 and the bottom of the 
aforementioned channel 21 in the valve seat The dimensions of the 
ring 6 are such that it is a push fit in the chaimel 2 1 of cavity 1 9 and 
also apush fit on the post 16. When pushed home, the side walls 5 of 
the valve holdrar 4 rest on the bottom of the cavity 19 of ttie valve seat 
1 1 and the valve member 1 seals the holes 18 in the top of the post 16. 

It will now be ^parent that, if suction is applied to the exposed &ce 
of the strip 2 of the valve memb^ 1 Srom above as viewed in Fig. 3, 
the strip wiU be flexed to lift off the top wall 17 of the post 16 of the 
valve seat 11 and the holes 18 will be opened to pemiit liquid to flow 
through the post and out through the holes 18. As soon as suction is 
released, the strip 2 will flex back again to shut file holes 18. The 
same result will be achieved if pressure is ^plied to the strip 2 by 
pushing fluent material upwardly tfatou^ the post 16. 

The amount of suction or pressure, tliat is to say pressure diflerential, 
required to flex the strip 2 off the holes 18 depends on the pre-stress 
appUed to the strip 2 during assembly, which is governed by fbc length 
of (be strip 2 between the diickened and widened anchoring portions 3. 
It also depends on the material used for ibe valve member 1, the 
thickness of the strip 2, the size of the holes 18 m the top wall 17 of 



ihe hollow post 16 and the height of the post. All these factors can 
therefore by utilised to vary the suction or pressure required to 
displace the valve mmnber 1 . The preferred materials for all the parts 
are plastics, best of all silicone for the valve member 1, polycarbonate 
for the valve seat 1 1 vn&i handle 14 and likewise polycarbonate for the 
valve holder 4. 

The assembled valve thus &r described is int^ded to be used for a 
trainer cup for toddlers who are not yet proficient at drinking firom 
beakers or ordinary cups. Such trainer cups 25 (Fig. 13) are provided 
with a lid 26 having a spout 27. The spout is made of relatively soft 
material moulded to the lid over a hole in the lid and it has one or 
more £^ertures 28 through which the child can suck. When it stops 
sucking, the cup is siq>posed to be leakproof and for this purposes the 
spout is fitted with the previously described non-spill valve. Referring 
to Fig. 16, this illustrates the assembly of valve seat 1 1 and valve 
member 1 (the valve holdCT is not visible) in place within the spout 27 
and engaged fiionein wifii a hennetic sealing fit It is pre^rably a 
removable souqs fit in the spout, for which purpose the valve seat 1 1 is 
provided with a circumferential bead 22 (also see Pigs. 1 1 and 12) 
engagmg in a corrq>lementary groove inside the spout. The handle 14 
on the valve seat 1 1 permits the valve assembly to be easily pulled out 
of the lid 26 for cleaning purposes. 

As an optional feature, the ingress of air to facilitate rapid reduction of 
vacuum within the cup when the child is no longer sucking maybe 
permitted through an air vent in the form of a pin hole (not shown) in 
the soft extension 27* of the material of spout 27 (Fig. 16). The pin 
hole overlies a hole in the lid 26 and is normally closed by a pin or 
pintle on the top of the handle 14 at a position remote fiom the body 



porticm 12 of the valve seat 11. Pigs. 19 and 20 illustrate a modified 
valve seat 1 lb ymHi handle 14b showing the pin 3 1 just referred to. 
When there is excessive vacuum wilhin tiie oxtp, the pimple on the 
handle will become v^ slightly dislodged fiom the air vent or pin 
hole to permit aur to enter but fliere is insufScient room for Uquid to 

Figs. 19 and 20 also show that the handle 14 may he provided with an 
enlargement 32. This co-operates with a guide channel (not shown) 
on the under&ce of the lid 26 to help keep the valve seat in position. 
The enlargement 32 may be a snap fit in its guide channel. 

It has been found that the valve according to the invention is ideal for 
preventing spillage fix>m the cup, evea if the cup is laid on its side or 
held upside down or is shaken vigorously. 

A modification of the valve construction is illustrated in Figs. 17 and 
18 but the principle remains the same and therefore the same reference 
numerals have been used for equivalent parts but wifli the sufSx a. 
The soft spout on the relatively rigid lid 26 of the cup is again 
indicated at 27 and the holes are at 28. The main difierence resides in 
the manner in which the silicone valve m^ber 1 a is held taut on the 
hollow post 16a of the polypropylene valve seat 1 la to cover the holes 
18a (of which there are diis time three instead of just two or, better 
still a single slot). The retaining m^ber or valve holder 4a is in this 
construction a snap fit in the cavity suiroimding the post 1 6a and 
defines with the base of that cavity two grooves 24 in the which the 
thickened end portions 3a of the valve strip 2a are trapped. The valve 
seat 1 la is again a hermetically sealed sn^ fit in the soft material of 
the spout 27. Although not illustrated, the valve seat may again cany 



a skirt such as 13 in the previously described coustruction and a 
handle such as 14 or 14b. The skirt enhances an airtight seal between 
the valve seat and the inside of the spout and the handle facilitate 
removal and possibly carries the previously described pin for closing a 
pin hole air vent against the escape of liquid. 

Another form of valve according to the invention is illustrated in Figs. 
21 to 23. Again, the principle of operation is the same as previously 
described and th^fore the same reference num^ls have bem used 
for equivalent parts but with the sufiBx x. 

The exploded view of Fig. 21 shovsrs the previously desoibed valve 
member Ix, the valve holder 4x and the valve seat 1 Ix with 
upstanding hollow post 16x carrying projections 20k. The valve seat 
1 Ix is again carried by a handle 14x» with the aid of which the 
assembled valve is fitted to the Ud 26x of a trainer cup and removed 
therefrom for cleaning. The lid has a relatively soft spout 27x 
provided v^th three apertures 28x (also visible in Fig. 22) through 
which the child can suck liquid from the cup« 

The major difference in the construction of the non-spill valve in Figs. 
21 and 23 is that the handle 14x also carries a relief or venting valve 
comprising a thin diaphragm in a hollow diaphragm holder 41, a 
tubular receptacle 42 for the diaphragm holder 41 and a hollow 
stopper 43 which is apush fit and preferably a snap fit in the 
rec^tacle 42 to trap the diaphragm holder 41 in the receptacle 42. 
The diq>hragm itself is a thin membrane containing a slit 44 (see the 
underneath view of the Fig. 23 lid). 



-10- 



As in Ibe CTibodimCTt described witli reference to Fig. 16, the 
assembled non-spill valve of Fig. 21 is offotKl to the fid 26x by 
grasping Uxo handle 14x and is inserted in the lid 26x. More 
pardculaxly.vdth the aid ofits bead 22x» the valve seat llxis asealing 
sn^ fit inside the spout 27x» whereas Ifae receptacle 42 for tiie 
di^hragm holder 41 of the relief valve is received with a push fit in a 
tubular cjdindrical sock^ 46 provided in the lid 26x beneath a pinhole 
47 in tiie sofl; extension 27*x of the spout material 

The ingress of air through the pinhole 47 to &ciHtate 
of a vacuum vnOua the trainer cup wh&x ihe child stops sucking on the 
spout is permitted by means of the diaphragm or membrane of the 
diaphragm hold^ 4 1 . More particularly, when excessive vacuum has 
built up in the cup, the diaphragm flexes downwardly to op^ Ifae slit 
44. Afi^ the vacuum has been dissipated, the di^hragm flexes 
upwardly to close flie slit again and prevent undesired spilling. 

As has previously been explained, the valve according the inv«tion is 
particularly suitable as a suction valve for use with trainer ccqps, 
spillage being avoided when no suction is ^phed. The invention 
extends to trainer cups fitted with such valves and to similar vessels 
such as baby's bottles. However, the valve is also applicable to 
flexible vessels and tubes, for example flexible ketchup bottles or 
toothpaste tubes, wh^ the contents are repressed by deliberately 
squeezing the bottle or tube and spillage is desired to be prevented 
when the squeezing pressure is removed. 

The invention also extends to such bottles and tubes, in which case the 
valve is built into the neck or mouth of the container in question. 
When pressure is exerted, the valve strip is in this case stretched to lift 
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off the holes m the valve seat when pressure is iQ>p]ied through the 
holes fiom the valve seat side but the valve strip flexes back to close 
the holes when the pressure is released. 

5 The valve of die invention is also applicable as an air vent inlet valve 

for a container that requires air to be let in when a predetermined 
vacuinn arises within the container. For example the valve of fixe 
invention could be provided in the base of a baby's feeding bottle to 
prevent the creation of excessive suction and yet avoid escape of the 
10 liquid contents. 
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1 * A valve for liquids or fbx&A materials comprising a flexible valve member 
di^osed over one or more apertures in a relatively non-flexible valve seat; 
J wherein, when suction is applied to tbe fece of the flexible valve member remote 
from the valve seat or pressure is applied to the fece of the flexible valve member 
nearest to the valve seat, the flexible valve member will be flexed off the valve 
seat and permit liquid or fluent material to flow through the or each ^erture but 
the flexible valve member will flex back to lie over and close the or each aperture 
10 to seal the same when the suction or pressure is released. 

2. A valve as claimed in claim 1, wherein the flexible valve member includes 
a valve strip that is wrapped about a valve holder or retaining ring surrounding a 
hollow post in the valve seat, and wherein the hollow post iacludes the or each 

15 aperture. 

3. A valve as claimed in claim 2, wherein the flexible valve member includes 
an anchor portion for securing the flexible valve member to the valve holder. 

20 4. A valve as claimed in claim 2 or 3, wherein the valve holder is 
substantially inflexible. 

5. A valve as claimed in claim 2, 3 or 4, wherein the valve holder and the 
flexible valve member form a one-piece whole. 

25 

6. A valve as claimed in any claim 2 to S, wherein the valve holder includes a 
notch for engagemoit with the valve strip, and wherein anchor portions are held in 
place by valve holder wall members. 
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7. A yalve as claimed in any claim 2 to S» wh^rdn fhe valve seat includes a 
chaimel smroimding the base of the hollow post for engagement wifii fhe valve 
holder and the anchor portion. 

5 8. A valve as claimed in claim 7, wherein the valve seat and the valve holder 
mate via a push-fit. 

9. A valve as claimed in claim 7, wherein the channel includes a groove for 
snap-fit engagement with the anchor portion. 

10 

10. A valve as claimed in any preceding claim, wherein flie valve seat includes 
a handle. 

11. A valve as claimed in claim 10, wherein the valve is constructed fix>m a 
15 plastics material. 

12. A valve as claimed in claim 1 1, wherein tibie flexible valve member is 
constructed fix>m silicone and the valve seat and the valve holder are constructed 
fix>m a polycarbonate material. 

20 

13. A vessel including a lid incorporating a spout, and a valve as claimed in 
any previous claim disposed within the lid fi>r regulating the flow of a fluid 
through the spout 

25 14. A vessel including a valve as claimed in any claim 1 to 12. 

IS. A vessel as claimed in claim 13 or 14» wherdui the vessel is a cup, a bottle 
or a d^imable and/or flexible tube-^e container. 
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16. A cup including a lid incotporating a spout, and a valve as claimed in any 
claim 1 to 12» wherein the handle includes a pin for leleaseably sealing an air vent 
intfaeUd. 

S 17. A cup including a lid incorporating a spout, and a valve as claimed in any 
claim 1 to 12, wherein the handle includes a guide portion for engaging with a 
guide channel located on the underside of the lid. j 

18. A valve comprising a valve portion and a valve seat in releasable 

JO engagement with each other; wherein the valve portion includes a flexible valve 
member, and the valve seat includes an aperture that is sealed by the flexible valve 
member in the absence of any applied pressure. 

19. A valve as claimed in claim 1 8, wherein Ihe flexible valve member is 

15 disposed to partially cover a void in the valve portion, and wherein the valve sjsat 
mates with the valve portion via the void. 

20. A valve as claimed in claim 1 9, wherein the valve seat includes a 
protrusion bearing the or each i^oture. 



20 
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